Bronchial hyperresponsiveness and airway wall remodelling induced by exposure to allergen for 9 weeks.
Prolonged exposure to allergen has been proposed to be important for the development of bronchial hyperresponsiveness and airway remodelling in asthma. The present study was designed to examine the effect of chronic allergen exposure on bronchial responsiveness, eosinophil infiltration, and airway remodelling. We sensitized brown Norway rats with the occupational allergen trimellitic anhydride (TMA) and exposed the animals to TMA conjugated to rat serum albumin (TMA-RSA) on 5 consecutive days each week for 9 weeks, starting 4 weeks after sensitization. IgE and IgG anti-TMA antibodies in serum and bronchial responsiveness to acetylcholine were evaluated before and at weeks 3, 6, and 9 of allergen exposure. Thickness of the airway wall, airway luminal narrowing, and the number of goblet cells and eosinophils in the airway wall were evaluated with an image analysis system in lungs resected after the last assessment of bronchial responsiveness, at the end of the 9-week allergen exposure. All rats developed IgE and IgG anti-TMA antibodies after sensitization. The levels of antibodies increased with allergen exposure until week 6, and then declined. Bronchial hyperresponsiveness to acetylcholine was induced in allergen-exposed rats without ongoing airway eosinophilia. Bronchial hyperresponsiveness induced by chronic allergen exposure via inhalation was accompanied by significantly increased thickness of smooth muscle and airway narrowing in the small airways, and goblet cell hyperplasia in the large airways. We conclude that chronic exposure to allergen can induce bronchial hyperresponsiveness and airway wall remodelling. Airway wall remodelling may contribute to bronchial hyperresponsiveness.